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ABSTRACT: 

PURPOSE: To provide a thin film capacitor allowing it to chieply 
obtain a thin 

film capacitor showing high orientation from the initial film formation 
and to 

be small-sized and of big capacity by having an inductive thin film 
layer of a 

perovskite type inductive thin film layer oriented to the face (100) and 
forming an NaCI oxide layer oriented to (100) or a spinel type oxide 
thin film 

layer oriented to (100) on either part lower than that. 

CONSTITUTION: A platinum film 2 as a metal electrode is provided 
on an Si 
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substrate 1, thereon an NiO film 3 as an NaCI type oxide thin film 
oriented to 

a face (100) is provided, thereon a 

Ba<SB>0.7</SB>Sr<SB>0.3</SB>TiO<SB>3</SB> 

film 4 as a perovskite type inductor thin film oriented to the face (100) 

is 

provided and further a platinum film 5 as a metal electrode is 
provided. A 

(100) orientation film can be obtained regardless of a kind of a 
foundation 

substrate for being made of low cost by using plasma CVD as a 
film-forming 

method of the NaCI type oxide thin film and a spinel type oxide thin 
film as a 
foundation film. 
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Abstract - FPAR: 

PURPOSE: To provide a thin film capacitor allowing it to chieply 
obtain a thin 

film capacitor showing high orientation from the initial film formation 
and to 

be small-sized and of big capacity by having an inductive thin film 
layer of a 

perovskite type inductive thin film layer oriented to the face (100) and 
forming an NaCI oxide layer oriented to (100) or a spinel type oxide 
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thin film 

layer oriented to (1 00) on either part lower than that. 



Abstract - FPAR: 

CONSTITUTION: A platinum film 2 as a metal electrode is provided 
on an Si 

substrate 1 , thereon an NiO film 3 as an NaCI type oxide thin film 
oriented to 

a face (100) is provided, thereon a 

Ba<SB>0.7</SB>Sr<SB>0.3</SB>TiO<SB>3</SB> 

film 4 as a perovskite type inductor thin film oriented to the face (100) 

is 

provided and further a platinum film 5 as a metal electrode is 
provided. A 

(100) orientation film can be obtained regardless of a kind of a 
foundation 

substrate for being made of low cost by using plasma CVD as a 
film-forming 

method of the NaCI type oxide thin film and a spinel type oxide thin 
film as a 
foundation film. 
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i (acac)2 - H2 0. acac= C5 H7 O2 ) . f<V*?J* 
i/\;rtx34)V*9> {Ba. (DPM) 2 . DPM= C11 
H19O2 ) . xha>1-*7£.i/&<n4fUjt?y {Sr 
(DPM)2 \ HXtfTby^Vro^^^y {T 
50 i (C3 H? 0)4 ) ^ffll-^. 0207*7 XVCVD 



9 

? >\ §KfcfS 1 4 tcx h a yf">i>. 5/*tAo>f 

*U 6 0*C, 2 3 51C. 2 4 Or. 4 Cm; 

JnffeU&ftLTiK. W2 3> 29SrS#T^^y 
^t'JT («S»2 0SCCM) tti>\Z-v*)VT*+)VT 

-tM— vofimtw&tfxb Lzff%m (ffiai osc 

CM) £J»$y&i lfciWSESfuifcRj&^yA-ert 
fc*AU T7Xv£ffc£ («Jl. 4W/ctf ) 5 

14HSMEET (5Pa) YRB*frV\ 600X»: 
HSILfcTttSli ( 1 2 OHHE/ir) 1 0±(CN i OK 
£20nmj£ffiU 29£BJt*:„ 
[0 0 4 0] 3&fc9ISK*Jt3E*«ofc**^:n 
9. 20, 21, 25. 26. 27£gfJ#. *A>'JT# 
X(5Mb8l3. 14. 1 5tC-en-?fl.cSfi2 5. 2 
5. 5SCCM) tiOs A'lJ^Ay'tA'p^W^V, X 

ux*^+9><otm&%$ii!x~ehh&m (ssai o 

SCCM) fcfcttKS^V^'-ertt^AL. 75X7 
*(m*l. 4W/cm2)T'16#IS$£FF(7Pa) 
T*&££?tV\ NiOlitBai-« Sn TiOs Wk 
£2;umj£KU Bai-x S rx T i O3 /N i OM£ 
f£SL£. -£Lt\ Bai-x S rx T i O3 /NiOj 
^LJtTJft^R^K^^^N'-i^JRDaiL. x/s 
•y^ffitiO^mffiCe^K) £lOOnm}gjftU 
(iffltfl-a) SIMLfc. x;\'y 

[0041] ££it8fcDJttf>fc:. x^y ^ffiti 0 s i 

Bai-x Srx T i O3 MS-^fitCT^XvC VDffi 
T\ ^iBimfii (6&) £x^>y*ffiTJBi*LfcjIffii:3y 
fyt (i«B##i-b) £f£i!U:. 
[0042] mm^j ? ziti-74 -f-izx 'ommss. 

( l-b) Vvf*li>g|flttJgteBao.7 sro.3 TiO 



(6) ?fgJFF6-333772 

1 0 

3 -e&ofc. 

[0043] LCR^-^(Ci0ai^L^IS3y7 f y 
■9" ( 1 -a ) fcitf ( 1 -b ) OSiafcfcJt&itltB 
SSI** (1kHz. IV) (J. »lg3>T^ 

(1-a) *^it-Pix4200. 1. 4%T$>*).mm 
-ayfyf (l-b) 14, -5-*V?:fl2800. 1. 8% 

•c&oTt. mmmtmmyry^ ( 1 - a ) , ( 1 

-b) fctfclO 9 Q - cmfiLtT'&oJt., ttSSfflEigS 
Bi. ( 1-a) #1. 8MV/cm, 

10 jfjgr? >"r >V (l-b) ifil. 4MV/c mtfco 

[0044] o^'t. SimLklZ&tfLLtz&i&ti&Uz 
*«JS^{C*J(tS±S^i^r-C. NiOH. Ba 
0.7 Sro.3 Ti03 Bao.7 Sro.3 Ti03 / 

n i om&mi. mmmmFF^m (rheed) 
-eogMRN 1 oma ( 1 o o ) mizmimir^ 

m^hZtizX*)^ Bao.7 Sro.3 T i O3 /NiO 
20 JgfcfcJtS Bao.7 Sro.3 TiOs JIfi. tt»S&± 
£flMU:*§£fcJt«LT. Sfet) ( 1 0 0) E|fiHt£5S 

[0 04 5]iS^JBtE<O^tSm-f^SSM^fflV^T. B 
ao.7 Sro.3 TiOs /N i O|K0KBWfc^M^« 
3SUi. Bao.7 Sro.3 T i O3 

ta^-CSg«i^0 . 2 0 umX'hitz. 

[0046] NaC 1 aflMHURfcLT* ±IBNi©ft 

ftjJBWcc oiMHUKw g||fc!fo|g£fflvvt*^\ 

^ti^tLTfflj&OM&SBai-x Srx TiOs 
30 IS£JBUfci§£J$\ Pb { (Mgi/3 . Nb 2 /3 )i-* 

Ti, o 3 mm^te^z&^xhmmz^ rmat 
LT±iENac immmmm^hztizxL m% 
m&±.izmmmmimit:^bimtx. 
n^mi^-rm^yfy^n^tc^, Kumztti 

[0047] 
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Li n „NJ A A o 
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40 


SrTi0 3 
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LOO 


^1.5 0.5 3 
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3700 
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1-h 
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I ft 
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g P Tin 
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linn 




1 7 
1. 1 


1- J 








UUU 
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1-k 


Li- Jfi 0 
0.2 0.8 


60 


Phflfo . .Nh ) Ti n 
row i/S'*V3'0.3 Ti O.7°3 


i n 

1. u 


incnn 
luOUU 
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1.4 


I- 1 












O.O 


i n 

l.U 


1-ra 


0.2 0.8 


150 


PhTiOg 


O. L 




1 *\ 
1 . u 


1.9 


1 -n 


£L 








170 


7 R 

o. O 


1 9 


l-o 


N i 0 


30 


1/3 2/3 3 


2.6 


9900 


2.0 


1.4 


l~p 








8600 


2.4 


1.3 


1 - q 


U 0.4 N1 0.6° 


90 




0.5 


7600 


2.2 


1.4 


1- r 










7000 


2.3 


1.2 


1-s 


U 0.i Ni 0.9 O 


80 


Pb « fe l/r Nb 2/S ) 0.8 T1 D.2 O 3 


1.8 


12000 


2.1 


1.5 


1-t 










11000 


2.3 


1.4 



l-a. c. e, g. i, k. m, o. q. ste*3ltSW 
1-b. d. f. h. j. 1, n, p, r, t«Jfc#W 



[0048] tcntummt tx. NaciiiHtiii *'*v?m. n^mmm. CVDft. 75XvCVDa^ 

PM) 2 . XbomAltSr (DPM) 2 , [0050] (0US092 ) 03fci>WC. S ig«3 5 

y^Ti (C 3 H 7 0)4i>it/Ti (DPM) 2 • ±{C. LTOS&J13 6»Sit. Cioe&K 

( C 3 H7 0)2 . iBSfcP b (DPM ) 2 i> itf P b 3 6±t. (100) HfcllfaLfcX 

(C2 H 5 )4 . 7/4->">ASICMg (DPM) 2 fc Mi: LTWN io. 5 Fei.s 0 4 Jg37£^\ Z0)N 

ZVMg (acac) 2 . -^T^IN b (C2 H io.s Fei.s 0 4 §|37±JC ( 1 0 0 ) ffifcffifSjL*: 

5 0)5 t5iVNb (DPM) 2 -CI3 SrJfltVb. ^fXij^ h3mmtmmtLX<OBao.s Sro.2 

[ 0 0 4 9 ] &mmt LX. P t T i O3 183 8$-g*t. $ ^K&JSmffii: LTtf)6£ii 

Si&ifSrJflUJt^i^ -Ht&OiacK^fc LTX* 50 [0051] -T^T. HSfcM2fcfc»tS^IS3 yfVt 
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<rm&mz^xwm-h. simsLUz. r 

f WZhnyxrtyf&mzX 9Pt&£l00nm 

«iag6 0 0T:. tfxEi. 4 Pa. ?Sfia 1 4 
#T'J>6. ^cOPtlg^^LfcSifflg (Pt 

M/siaeo £. B2^L3tr7XvcvDiisw 
SNac i K^^isfcir/^orx^ >f io 

i (acac>2 ■ H2 0. acac= C5 H7 O2 } . &T-tef- 
)VT*hi--h {Fe(acac) 3 } . Ay V^tt^a-I 
)V*?> {Ba (DPM) 2 . DPM= C11H 

19O2 } . xboyf-^Ai/'tAo-f^^y <sr 

(DPM) 2 > fcitfTh?4V:ru;K*>'*-*y <T 

1 (C3 H 7 O) 4 > Sffltifc. 

[0052] VDgfifcfcJtSSvftSs 

1 7 £ft*Bui£ftofc-»/ ^r-tf-^r-fe hi— 20 

h . %tt.Fs 1 8 fc&T-tfvl/T-fc: h 7— h . 1 3 

fc/<y ^A^'tfAn^f/M^y. Svffcii 1 4 hoy 

f-^A^hr/N'o^ /p* ? y. suts i 5 Cf h yr 

n^v^VSrAit. *h.-Wil 60^ 130T:. 

2 3 5X:. 2 3 5X?. 4 0X;tJl|aLffiitLTJ3<. * 
)1723. 24. 29. 30^^r;Wd*>#YUr 

(^vffc?&17. 1 8£*ix-e*lB£i:2 0SCCM. 3 0SCC 
M) fcfct(c- yy;l-r-fe^r-feh-7— Y<r>m$\tWi 
T^)VT^Y~f— V<r%mt&&i)X t LX<?)t&M 

(S£fi 1 5SCCM) mSSM 1 1 fci 9«ffi£irt:RJfrr 30 
^>A-6rtfc^AL, 7?X-?*m. (Ml) 1 • 4W 
/cm* ) Stf. 27KS8ET (5Pa) TRtfSrffK 
5 5 0X?fcjD»Uv:TH!J»K ( 1 2 O^sK/ir) 1 0± 
l£N i 1 Fe3 » 0 4 |g£ 5 0 nmjSJIU A;P7"2 
3. 24. 29. 30£3fk£. 

[00 53] ££>lc3l#gg#S££ffi^fc£sfcA/l,:/l 
9. 20, 21, 25, 26, 2 7 . 3fA- U 7# 
X($vffc3sl3. 14. 15t^ixmSa2 5. 3 
0. 5SCCM) Ay^xtfArMrt^y. X 

hDyf^^e^w^y) fcj:t;f v^^f yr 40 

otf*;^y^l^£^#X-C*>&&* (gfctl 0 
SCCM ) £ fc t> (CRJEf-V 5"<- 6 WzmA 
+ («*1. 4W/cn2)T-15^S«ffT(7Pa) 
TRfBfcfTK Ni 1 Fe 3 " 1 0 4 litBai-» Sr 
x TiOs KSrl- Bai-x Sn Ti 

03 /Nix Fen 0 4 K£ftfgL£. -cLT. Ba 
i-x Srx TiOs /Nix Fes-, 0 4 £jgj£UfF 

9*ffilgfii(fi&li) SrlOOnm^t. jSHSnyr 
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14 

<Kfi#92-a> MWUfc. X****tttt. 

T7X?A!7-6 0W. ££i&g5 5 0°C. #Xffi2P 
a. j£JH$igi 5#X'bZ>. 

[0054] tfcimnfiiiib^ x^-y ?mz£ 0 S i 

SILhfc^L^a^RhtNixFes-, 0 4 
Wrffc**Bai-i Srx T i Oa f&mmiZTyX 

vcvD^-e. (a&) zwvfmTB&L 
1 0 0 5 5 ] *m-?-r 7077^4 if-ti oliajs 

fcJWrLfcfcd*. SJgnyry^ (2-a) ^TiffiS 

{iNio.5 Fei.s 0 4 t. Il3yf>t(2-a) 
fcil^ (2-b) <OSimfrSti^-filt>Bao.8 Sr 
0.2 TiOs Tfoifz. 

[00 56] LCR*-?£J; D89£U:jIIg3 y^y 
* ( 2 - a ) fcitf ( 2 - b ) ^Sigfcfctt&itJ&S 
UTOBMlkHz. IV) »i. SJS^yr^ 
(2-a) #*il-c*ft310 0. 2. 0%T&9. 
3>fn (2-b) 8 0 2. 9%T 

bitz. tmmimm^y'ry-* ( 2- a ) . < 2 - 
b ) t 1 0 3 n ■ cmjjLL-c&o*:. mmmE 

it.mm^yfyV- (2-a) tfl. 7MV/cm.i 
I3>'f/'t (2-b) #1. 2MV/cmtfc-5ft. 

[0057] ^rtc. Si»s±fcmLfce^«±tc 

*««*atfcH-S±eSl^fr'Cs N i 0. 5 F e 2. 5 

0 4 Ms Bao.8 Sro. 2 T i O3 |g. Bao.s Sr 
0.2 TiOs /Nio.5 Fe 2 .5 0 4 K£i£ffi!L. RSt 
Kaf«^SlHl*f (RHEED) fcii^xgilBroftij: OIS 

Hmtai^feiaffiifiittwjBff^o^. -e<7)ts*Nio. 

5 Fe 2 . 5 0 4 mi ( 100) MtcElfilLT^Jt. -et 
T. TiikUN io.s Fez. s 0 4 CO ( 1 00) ffi 
^m^hZtizX*). Bao.s Sro.2 T i O3 / 
NiOMttJt-tft Bao.s Sro.2 TiOs »i. K« 
««Lh(c^Uv:^fclk!lSLT. 36^ ( 1 0 0 ) ffi|6j 

[0058] Iftlffii^it^^W . B 
ao.s Sro.2 TiOs /Nio.sFez.s 0 4 fficOffi 
Bfffit^HSrJ^Lfc. -e^*. Bao.s Sro.2 T 

i o 3 mt±^mzmmxnmm o . 2 2 ^ m-c* -> 

[0059] Xt^SS!iT:%Mt UT. ±ejU1^)« 

Bai-x Srx TiOs KSrfflV^^5». Pb { (M 
gi/3 , Nb2/s ) i-y Ti, Os mZmWzisr&iZti 

v^Tt^at. TwatLximxv^wmmmz 
mmzttzx*). mmrnm-izmmmmimLt: 
ig&tuMLx. x*)m^mt^^tmm^yTy^ 
mituz . mm&%m 2 iz^t. 

[0060] 
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ft iS 
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50 
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1.6 
fa) 
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2.000 


1.7<MV/<») 


2 -b 


'it 
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2- c 


^1.2 2.8 4 


60 




4.0 
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1.9 


1.9 
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1.4 


2-e 


00 n -Pe* fi 0- 
0.4 2.6 4 


50 


BaTlOg 


2.3 


1900 


2.4 


1.5 


2- f 






1600 


3.6 


1.4 


2-g 


3 4 


40 


SrT10 3 


0.6 


320 


1.4 


1.9 


2-h 






190 


2.0 


1.4 


2- i 




40 


PbTIOj 


1.8 


280 


2 1 


1 I 
i.* 


2- j 






200 


2.8 


1.0 


Z — K 




70 




2.0 


9200 


3.0 


1.2 


2- 1 






SOOO 


4.5 


0.7 


2-m 




30 


Pb(Mg l/3 .Nb 2/3 ) 0 2 Ti Q ,0 3 


0.4 


12000 


2.6 


1.1 


2-n 








9500 


3.7 


0.8 



2- a, c, e, g. i, k, mli#fUtflH| 
2-b. d. f, h. j. 1. nlitttSffl 

[0061] z&mmmt tx. xv*>umtmim 
fiA hmrnmwmmcwmMi. A-y^AicBa (d 

PM) 2 N Xbuyf-^A&fcSr (DPM) z % f-? 

yS^Ti (Cs Hv 0)4fcJ:tXTi (DPM) 2 • 
(C3 H 7 O) 2 , IBSifcPb (DPM) 2 HXVPh 
(C2 Hs )4 . V^y^ASttMg (DPM) 2 *> 

JtfMg (acac) 2 . -^yUiZN b (C2 H 

5 0)5 fciOTb (DPM)i - C 1 3 
[0 0 62] ?^>{C. ^g«fiif:LT. PtfctfMDj&R 

^•y^ffi, M^mmm. cvdsl /7Xvcvds« 

r>"9-^^<i& £ t Zim Ltz. 
[0063] (HJS0I3) 04*CfcVvC. SiS«41 
±fc. (10 0) BSfcElPl U:N a C 1 SKMIKIRfc 
i 0&4 2£fS»t. £<ON i OJ&4 2±fc&g* 



(10 0) M£&mLfz'<.n7x*4 h^iim«^f)St 
LTtOBao.s Sro.s TiOs M44$:W(ft. 
&g«ffifcU:<0&£)84 5£:iS»fO>6. ^TltiS 
W3fci>»ts^li3yTy^<oS!ji*ffifc^^TSiW 

£. @2^7*7XvCVDSiaK:iJft&^Sl7fcK 
40 1 3 fcAU ^j/tTAtM ? y . mftSs 1 4 fcX h 

VTo^i^ySrAfu m-fill 6 Ot;. 2 3 5 
•C. 2 4 Ot:. 4 0X:t:JlgaL«J$tTfc<. A;P^2 
3. 29^mtT^>^^VT (5SS20SCCM) fcfc 

LTtf>i&3l (ggfilOSCCM) £Sm&l lfciOSffS 
*lfc£j£?-A>:'A-6rt£gAU (^ 
Al. 4W/cn2 ) 35Ma«£ET (5Pa) 
{5£?tV\ 6 0 OVtzM&LtlTtmtiL ( 1 2 OEHg/ 
50 #) 10±fcNiO££6 0nmjaKU 
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1 7 

2 9£ffltfc. n i om/s ims.im.mx'tt3$itz 

IBRD Hi U rf~?nhZ»Xrty?$mizX*)&& 

mf&ZKiom±izBtiLit:. r^x 

-?4 0W, #X£El. OPa. Wm&bOO^ ffl& 
[0064] -eLT. PtJg/NiOK/Si»«2r^ 

m. T-^ffl Lfc&sx o fits LT^xvc v D^aom® 7 
±jaR9fm. m&k\ itciORje^-^^^*-rt^« 

ffit&ifckfc:. PtK/NiOM/S iS«£600 
WzM&fh. P tffi/N i OK/S i £Ra«6 0 Or 
iT-M^^ilX:^ A;pyi 9, 2 0, 2 1. 2 5, 2 
6, 27£g|£. *^'JT#X (^kSl3. 14. 1 
5t-eil-e ; fli6a;2 5. 3030. 5SCCM) {CiO.^* 

W&1f*X'hhm% (^fil OSCCM) t fct>fcKJ6^ 
yA-6|*Jt^AU T^Xv* (5* 1 • 4W/c 
m 2 ) -C15i^»ET (7Pa) TKje^ffVK Pt 
&±KBai-, Sr, T i O3 &£2. 
Bai-, Sr, TiOs /P t/N i 0&£f£S8U:. 
*LT\ Bai-, Sr, TiOa /P t /N i Ojg£JB 
JfcLfcSi^fc^^yK-a^JRlJttJU X^y 
(S&lg) £100nm«&£U g 
jgayr^-(ISfi##3-a) fcfBRLfc. x^y* 
&mt. 7*7X750W. #XEE1. 4Pa, ffiRiag 
6 0 Or, JS!gl^Sl5^-CfcS„ 
[00653 *fcJt8fc»t«>fc:. XA' y ? 'J y^ffitc J 

0 s i gisLhfcN i on&f^ni-f tE«p tmm& 

U S^fcPtiLLfcBai-, Sr, TiOs M^Uft 
tr^XvCVDffi-C. *t|6j«fi£ (6&) 

fc. 

[0 0 6 63 Wm-?4 ?D7t7^ff- (EPMA) 
ti 9#tfbfcjSlg3>T:'-9- (3-a)tJj:l/(3- 
b ) «^mJl<7)«j£«B ao. s S ro. 5 T i O3 X'$> 

[0 0 6 7] LCR^-^tiOSJSL^SKnyxy 



1 8 



^ (3-a) toxv o-b) com.mztnnimm 
m.rnm^dkHz. iv)n ginyfyt 

O-alWWMOOO^ 1. 7%T*>*K 
n^f/K- (3-b) «-eit-eil2 10 0. 1. 8%T 

a^fc. mmmmmy^y+r (3-*) . (3- 

b ) fc fet 1 O 9 Q ■ cniiLhT*)ofc. Eg£K««E 
fcL Il3>fyt (3-a) tfl. 8MV/cm. ^ 
KrjyT^ (3-b) #1. 5MV/cmtt^t. 
[00683 S i ms±lZ. *fig|g^tt5(t 

10 £JtiBSIB£frt\ N i OjgL P t Jg> Pt/NiO 
Bao.5 Sro.s T i O3 Bao.5 Sro.s T 
i O3/P t/N i OJg£j£ffi!U SltS^B^HWf 

( rhe e d ) &£vx®®vnz£ m^Mm&x/^B 

mPi&vMtfifr^tz. -e«*£*N i omi (10 0) 
ffifcffi|6lLT^3t. PtH«*SI|fiiT'*.-3t„ *LT. 
TtffillSfc LTN i O<0 (10 0) ffiftlfS&fft^&ZhiZ 
A 0. P t/N i OKfcfcJtSP t«tt (100)tE 
ftL-Ovt. ifc, Tflfil&i: LX Ptco ( 1 00) 
KSrfflV^^fcfciO. Bao.5 Sro.s T i O3 /P 
20 t/N i OKtfcJtl) Bao.5 S ro. 5 T i Os SfcL 
iS8«^fc»j£Lfc^fcJt®LT. ( 1 00) 

[0069] S^H»ligc^ffi«^mM^ffl^T. B 
ao.5 Sro.s T i O3 /P t/N i 0|g<Dffi©rfflfc^ 
HSrS&Lfc. -£<D*SS. Bao.s Sro.s TiOa 1 

[0070] NaC iWmSmtLT. JJBNiKfl; 

mmmmtixifij$.(om&&B ai-i sn Tio 3 

30 IS5rfflV>3t^^>. Pb { (Mgi/3 , Nb 2 /s ) i-y 

Ti, j o 3 mm^tii%£izt5^xt>mmiz^ Ttm 
t lximn a c 1 wmmmzm^z z t ic «t o . a: 

fe»^^3fc^"„ 
[007 1] 
[*3] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the miniaturization thin film capacitor which has a perovskite type crystal layer, 

and its manufacture method. 

[0002] 

[Description of the Prior Art] Since it has high resistivity and outstanding dielectric characteristics, the barium-titanate (BaTi03) 
system ceramics which have the perovskite type crystal structure are broadly used considering the capacitor material as a center, 
on the other hand - a strontium titanate (SrTi03) - about 1 10 -- in K or more temperature, it is a cubic, and they are 
paraelectrics Although the dielectric constant of the ceramics which used the strontium titanate as the base is low compared with a 
barium-titanate system, the temperature characteristic has the feature that it is good and little dielectric loss is also. Moreover, by 
adding additives, such as barium and lead, and shifting the Curie point, in ordinary temperature, the ceramics of usual state 
dielectric and a high dielectric constant are obtained, and it is broadly used as a RF and a capacitor for high voltages. Moreover, 
Pb(Mg 1/3 and Nb 2/3) 03 which is one of the typical eased type ferroelectrics Pb{(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 which is 
the composite material of a lead titanate Since a compound perovskite structure compound has big specific inductive capacity and 
a good direct-current bias property compared with a barium-titanate system dielectric, it is applied to the small mass multilayer 
capacitor etc. 

[0003] While the movement of the formation of small lightweight of electronic parts or high integration of a semiconductor device 
becomes strong in recent years Barium-titanate system dielectric materials, strontium-titanate system dielectric materials, Pb 
{(Mg 1/3 and Nb 2/3 )1 -y Tiy} 03 That it is possible to produce a small mass capacitor by thin-film-izing oxide material of the 
perovskite type crystal structure with a big dielectric constant called system dielectric materials etc. from a bird clapper Research 
of thin-film-izing is briskly done by various methods. 

[0004] As the membrane formation method of the above-mentioned dielectric thin film, the spatter has been used conventionally 
(for example, Klijima et al., J.Appl.phys., vol.60, No.l, pp 361-367 (1986)). however, the composition control whose membrane 
formation speed needs expensive single crystal substrates, such as late (<10 nm/min) MgO, is difficult etc. ~ there is a problem 
Although composition control is easy and it is suitable as the membrane formation method of a multicomponent system thin film, 
there is a problem in membraneous quality, level difference covering nature, etc., and the sol-gel method studied briskly recently 
is industry. C VD is a method which has an advantage, like that composition control can form membranes on an easy large area 
substrate, and level difference covering nature is good, and was excellent as the membrane formation method of a perovskite type 
dielectric thin film (for example, M.Okada et al., Jpn. J.Appl.phys., vol.28, No.6, and pp 1030-1034 (1989)). Moreover, 
compared with a spatter, high-speed membrane formation of about 1 figure is possible. However, the membrane formation speed 
of the above-mentioned dielectric thin film by CVD is about about 3 micrometer/h, for example, needs about 40 minutes for 
membrane formation of a dielectric layer [for example, BaTi03] with a thickness of 2 micrometers (for example, B.S.Kwak et al., 
J.Appl.phys., vol.69, No.2, pp 767-772 (1991)). Therefore, in order to produce a cheap thin film capacitor, it is necessary to carry 
out high-speed membrane formation further. Moreover, also in which membrane formation methods, such as a spatter and CVD, 
when forming a direct dielectric thin film on the metal substrate metallurgy group thin film as an electrode, the crystalline layer 
(initial layer) which is not excellent exists in early stages of film growth. In case capacity is enlarged for the dielectric layer of a 
capacitor thin film-ization, i.e., by making it thin, an electrical property falls by existence of an initial layer. 
[0005] On the other hand, a plasma CVD method is the membrane formation method using activity ** and the CVD reaction of 
plasma, and is performing decomposition and excitation of the start raw material by activity plasma. As compared with the 
above-mentioned CVD, enable membrane formation and high-speed membrane formation at low temperature. E.Fujii et al., 
JpnJ.Appl.phys., vol.32, No.lOB, and ppl527-1529 (1993) -- [ for example, ] And A.Tomozawa et al., Journal of Magnetic 
Society of Japan, vol.17, No.2, pp 319-322 (1993). 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the conventional describing [ above ] plasma CVD method forms the 
above-mentioned dielectric thin film, the crystalline initial layer which is not excellent exists in early stages of film growth like the 
case of a spatter or CVD. for this reason, LaA103 started to NaCl which started the oxide thin film of the aforementioned 
perovskite type crystal structure to the field (100), or the field (001) etc. - it was needed to make it grow epitaxially on a single 
crystal substrate, and there was a problem of becoming expensive 
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[0007] this invention aims at offering the thin film capacitor which enables to obtain cheaply the thin film capacitor which shows 
high crystallinity and a high stacking tendency from the early stages of membrane formation, and a miniaturization and 
large-capacity-izing, and its manufacture method in order to solve the aforementioned conventional problem. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the thin film capacitor of this invention A lower 
electrode is formed directly or indirectly on the metal substrate as an electrode, or a non-electrode substrate. It is the thin film 
capacitor by which a dielectric thin film layer is formed directly on it or indirectly, and the up electrode is formed directly or 
indirectly on it. The aforementioned dielectric thin film layer is a perovskite type dielectric thin film layer which carried out 
orientation to the field (100). And it is characterized by having at least one layer chosen from the NaCl type oxide thin film layer 
and (100) the spinel type oxide thin film layer by which orientation was carried out by which orientation was carried out to one 
below the aforementioned dielectric thin film layer of portions (100). 

[0009] In the aforementioned composition, it is desirable to have at least one layer chosen from the NaCl type oxide thin film 
layer and (100) the spinel type oxide thin film layer by which orientation was carried out by which orientation was carried out to 
( 1 00) between the lower electrode and the perovskite type dielectric thin film layer. 

[001 0] Moreover, in the aforementioned composition, it is desirable that a perovskite type dielectric thin film is TiO(Bal -x Srx) 3 
or (0<=x<=1.0) Pb{(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 (0<=y<=1.0). 

[001 1] Moreover, in the aforementioned composition, it is desirable that it is at least one as which a NaCl type oxide thin film is 
chosen from a magnesium oxide thin film, a cobalt oxide thin film, and a nickel-oxide thin film. 

[0012] Moreover, in the aforementioned composition, it is desirable that it is the oxide thin film to which a spinel type oxide thin 
film makes a principal component at least one component chosen from iron, cobalt, and aluminum. 

[0013] Moreover, in the aforementioned composition, it is desirable that a direct lower electrode is formed on a no n-electrode 
substrate, the NaCl type oxide thin film by which orientation was carried out to (100) is formed on it, the perovskite type 
dielectri Jthin film layer which carried out orientation on it in the field (100) is formed, and the up electrode is formed on it. 
[001^p^ oreover > i* 1 the aforementioned composition, a direct lower electrode is formed on a non-electrode substrate. The spinel 
type orientation object thin film layer by which orientation was carried out on it to (100) is formed. It is desirable that the NaCl 
type oxide thin film by which orientation was carried out on it to (100) is formed, the perovskite type dielectric thin film layer 
which carried out n-W tetinn nn it iiv thftfielfm^ is formed, and the up electrode is formed on it. 

[001 5] Moreover, j__th e aforemenUon e a^omposig^ >, it is desirable that the NaCl type oxide thin film by which orientation was 
carried out to (100)isformed on a non-electrode substrate, a lower electrode is formed on it, the perovskite type dielectric thin 
'film layer which carried out orientation on it in the field (100) is formed, and the up electrode is formed on it. 
[00 1 6] M oreover, in the aforementioned composition, it is desirable that the spinel ftrpr ovide thjn film by ^hich orientation was 
c arried out to (\00) is fomW nn a nnn .electrode substrate , a l ower electrode is formed on it t he perovskite tVBg - dielfiotric th i n 
film layer which carried out orientation on it in the field (100) is formed and the up electrode is fo nnsd-on it. 
[00 1 7] Next, a lower electrode is formed directly [ the manufacture method of the thin film capacitor of this invention ] on the 
-rftetal substrate as an electrode, or a non-electrode substrate, or indirectly. A dielectric thin film layer is formed directly on it or 
indirectly, and the up electrode is formed directly or indirectly on it. It is the manufacture method of a thin film capacitor that the 
aforementioned two electrodes are formed using at least one method chosen from the sputtering method, a vacuum deposition 
method, CVD, and a plasma CVD method. At least one layer chosen from the NaCl type oxide thin film layer and (100) the spinel 
type orientation object thin film layer by which orientation was carried out by which orientation was carried out for using a plasma 
CVD method for the inferior surface of tongue or the upper surface of the aforementioned lower electrode (100) is formed. It is 
characterized by forming the perovskite type dielectric thin film layer which used the plasma CVD method for the lower layer, 
and carried out orientation to the field (100) from the aforementioned up electrode. 

[00 1 8] In the aforementioned composition, it is desirable to form at least one layer chosen from the NaCl type oxide thin film 
layer and (100) the spinel type oxide thin film layer by which orientation was carried out by which orientation was carried out for 
using a plasma CVD method on a lower electrode (100), and to form a perovskite type dielectric thin film layer on it. 
[0019] Moreover, in the aforementioned composition, it is desirable that a perovskite type dielectric thin film is TiO(Bal-x Srx) 3 
or (0<=x<=1.0) Pb{(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 (0<=y<=1.0). 

[0020] Moreover, in the aforementioned composition, it is desirable that it is at least one as which a NaCl type oxide thin film is 
chosen from a magnesium oxide thin film, a cobalt oxide thin film, and a nickel-oxide thin film. 

[0021] Moreover, in the aforementioned composition, it is desirable that it is the oxide thin film to which a spinel type oxide thin 

film makes a principal component at least one component chosen from iron, cobalt, and aluminum. 

[0022] 

[Function] According to the composition of said this invention, a lower electrode is formed directly or indirectly on the metal 
substrate as an electrode, or a non-electrode substrate. It is the thin film capacitor by which a dielectric thin film layer is formed 
directly on it or indirectly, and the up electrode is formed directly or indirectly on it. The aforementioned dielectric thin film layer 
is a perovskite type dielectric thin film layer which carried out orientation to the field (100). And by having at least one layer 
chosen from the NaCl type oxide thin film layer and (100) the spinel type oxide thin film layer by which orientation was carried 
out by which orientation was carried out to one below the aforementioned dielectric thin film layer of portions (100) The thin film 
capacitor which shows high crystallinity and a high stacking tendency from the early stages of membrane formation can be 
obtained cheaply, and the thin film capacitor which enables miniaturization and large capacity-ization can be realized. That is, it 
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becomes possible to lose whether the fall of the property by the initial layer which existed in early stages of film formation of a 
dielectric thin film layer is lessened. This is influenced [ which carried out orientation for having formed on the NaCl type oxide 
ground film which carried out priority orientation to (100), spinel type oxide ground films, or these oxide thin films (100) ] of the 
crystalline array of a platinum ground film, and from the early stages of film formation, depends a crystalline good dielectric thin 
film on a bird clapper as formation is possible. Moreover, an orientation film is obtained irrespective of the kind (100) of ground 
substrate by using plasma C VD as the membrane formation method of the NaCl type oxide thin film which is a ground film, or a 
spinel type oxide thin film. It becomes unnecessary that is, to use an expensive single crystal substrate. Furthermore, by using 
plasma C VD as the membrane formation method of a dielectric thin film, the time which manufacture takes as compared with the 
case where the conventional membrane formation methods, such as a spatter and CVD, are used from a bird clapper as membrane 
formation of a large area is possible at high speed can be shortened sharply, and low-cost-ization is attained. 
[0023] In the above, a perovskite type dielectric thin film layer has the desirable thickness of 0. 1 -3 micrometers, and a NaCl type 
oxide thin film layer and a spinel type oxide thin film layer have the desirable thickness of 20nm - 3 micrometers, 
[0024] At least one layer chosen from the NaCl type oxide thin film layer and (100) the spinel type oxide thin film layer by which 
orientation was carried out by which orientation was carried out to (100) between the lower electrode and the perovskite type 
dielectric thin film layer as a desirable example in the above can be made to exist. 

[0025] Moreover, in the above, TiO (Bal-x Srx)3 or (0<=x<=1.0) Pb{(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 (0<=y<=1.0) can be 
used as a perovskite type dielectric thin film as a desirable example. 

[0026] Moreover, at least one chosen from a magnesium oxide thin film, a cobalt oxide thin film, and a nickel-oxide thin film as a 
NaCl type oxide thin film as a desirable example in the above can be used. 

[0027] Moreover, the oxide thin film which makes a principal component at least one component chosen from iron, cobalt, and 
aluminum as a spinel type oxide thin film as a desirable example in the above can be used. 

[0028] Moreover, the structure where the perovskite type dielectric thin film layer which the NaCl type oxide thin film by which 
the direct lower electrode was formed on the non-electrode substrate as a desirable example in the above, and orientation was 
carried out to (100) on it was formed, and carried out orientation on it in the field (100) is formed, and the up electrode is formed 
on it is employable. 

[0029] Moreover, in the above, a direct lower electrode is formed on a non-electrode substrate as a desirable example. The spinel 
type orientation object thin film layer by which orientation was carried out on it to (100) is formed. The structure where the NaCl 
type oxide thin film by which orientation was carried out on it to (100) is formed, the perovskite type dielectric thin film layer 
which carried out orientation on it in the field (100) is formed, and the up electrode is formed on it is employable. 
[0030] Moreover, the structure where the perovskite type dielectric thin film layer which the NaCl type oxide thin film by which 
orientation was carried out to (100) on the non-electrode substrate as a desirable example in the above was formed, and the lower 
electrode was formed on it, and carried out orientation on it in the field (1 00) is formed, and the up electrode is formed on it is 
employable. 

[003 1 ] Moreover, the structure where the perovskite type dielectric thin film layer which the spinel type oxide thin film by which 
orientation was carried out to (100) on the non-electrode substrate as a desirable example in the above was formed, and the lower 
electrode was formed on it, and carried out orientation on it in the field (100) is formed, and the up electrode is formed on it is 
employable. 

[0032] Next, according to the composition of the manufacture method of the thin film capacitor of this invention, the 
aforementioned thin film capacitor can be manufactured rationally efficiently. In the above, as an example, at least one layer 
chosen from the NaCl type oxide thin film layer and (100) the spinel type oxide thin film layer by which orientation was carried 
out by which orientation was carried out for using a plasma CVD method on a lower electrode (100) is formed, and a perovskite 
type dielectric thin film layer can be formed on it. 

[0033] Moreover, it is desirable in order that that a perovskite type dielectric thin film is TiO(Bal-x Srx) 3 or (0<=x<=l .0) 
Pb{(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 (0<=y<=l .0) may obtain the high stacking tendency from the early stages of membrane 
formation as an example in the above. 

[0034] Moreover, it is desirable in order to obtain the high stacking tendency from the early stages of membrane formation as it is 
at least one as which a NaCl type oxide thin film is chosen from a magnesium oxide thin film, a cobalt oxide thin film, and a 
nickel-oxide thin film as an example in the above. 

[0035] Moreover, it is desirable in order to obtain the high stacking tendency from the early stages of membrane formation in the 
above as it is the oxide thin film which makes a principal component at least one component as which a spinel type oxide thin film 
is chosen from iron, cobalt, and aluminum as an example. 
[0036] 

[Example] this invention is explained still more concretely using an example below. 

In drawing 1 , the platinum film 2 as a metal electrode is formed on the Si substrate 1 . (Example 1) On this platinum film 2, the 
NiO film 3 as a NaCl type oxide thin film which carried out orientation to the field (100) is formed. BaO.7 Sr0.3 Ti03 as a 
perovskite type dielectric thin film which carried out orientation on this NiO film 3 in the field (100) The film 4 was formed and 
the platinum film 5 as a metal electrode is formed further. 

[0037] In drawing 2 , in a reaction chamber 6, the electrode 7 of the substrate heating heater internal organs which the substrate 
rolling mechanism 12 attached, and the electrode 8 to which RF generator (13.56MHz) 9 was connected are countered and 
formed, an electrode 7 is installed and the ground substrates 10, such as the Si wafer 1 which formed the platinum film 2 as a 
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metal electrode, are installed in the lower part. Moreover, the exhaust air system 1 1 for maintaining a reaction chamber 6 at low 
voltage is formed in the side of a reaction chamber 6. 

[0038] On the other hand, the carburetors 13, 14, 15, 16, 17, and 1 8 containing the raw material are connected to the argon bomb 
3 1 of carrier gas through bulbs 19, 20, 21, 22, 23, and 24, and introduction into the reaction chamber 6 of matenal gas and earner 
gas is controlled by opening and closing of bulbs 25, 26, 27, 28, 29, and 30. Moreover, the oxygen cylinder is connected to the 
pipe which carries out opening of 32 between the ground substrate 10 (Si substrate in which the platinum film was formed), and 

m039me d re 8 the manufacture method of the thin film capacitor in an example 1 is explained. First, lOOnm of Pt films is formed 
with rf magnetron-sputtering equipment on Si substrate. Spatter conditions are plasma power SOW, the substrate temperature of 
600 degrees C 1 4Pa of gas **, and spatter time 14 minutes. Next, after attaching Si substrate (Pt film / Si substrate) in which 
this Pt film was formed in the electrode 7 of the substrate heating heater internal organs of the plasma CVD equipment shown m 
dra wing 2 and heating it at 600 degrees C, a NaCl oxide thin film and a perovskite type dielectric thin film are produced. Below, 
production of the NaCl oxide thin film by plasma CVD and a perovskite type dielectric thin film is explained in detail. As a start 
raw material, the nickel acetylacetonato {nickel(acac) 2 and H2 0, acac= C5 H7 02}, the barium dipivaloyl methane {Ba 
(DPM)2 and DPM= CI 1H1902}, strontium dipivaloyl methane {Sr (DPM)2} 5 and tetraisopropoxy titanium {Ti (C3 H7 0)4} of 
beta-diketone system metal complex were used. Strontium dipivaloyl methane is put into barium dipivaloyl methane and a 
carburetor 14 tetraisopropoxy titanium is put into a carburetor 1 5 at the nickel acetylacetonato and the carburetor 1 3 which 
performed dehydration processing to the carburetor 1 7 in the plasma CVD equipment of drawing 2 , and it heats and holds at 1 60 
degrees C, 235 degrees C, 240 degrees C, and 40 degrees C, respectively. Open bulbs 23 and 29 and the oxygen (flow rate 
10SCCM) as the steam and reactant gas of nickel acetylacetonato is introduced in the reaction chamber 6 decompressed by the 
exhaust air system 1 1 with an argon carrier (flow rate 20SCCM). Plasma was generated (power 1 .4 W/cm2), it reacted under 
reduced pressure (5Pa) for 1 minute, 20nm of NiO films was formed on the ground substrate (120 revolutions per minute) 10 
heated at 600 degrees C, and bulbs 23 and 29 were closed. 

[0040] Bulbs 19, 20, 21, 25, 26, and 27 are opened continuing furthermore and maintaining a vacuum, by carrier gas (they are 
flow rates 25 and 25and 5SCCM to carburetors 13,14, and 15, respectively) The steam of barium dipivaloyl methane and 
strontium dipivaloyl methane} and tetraisopropoxy titanium is introduced in a reaction chamber 6 with the oxygen (flow rate 
10SCCM) which is reactant gas. It reacts under reduced pressure (7Pa) for 16 minutes in plasma (power 1 .4W/cm2), and is 
Bal -X SrX Ti03 on a NiO film. 2 micrometers of film s were formed and Bal -X SrX Ti03 / NiO film was produced. And the 
ground substrate in which Bal-X SrX Ti03 / NiO was formed was taken out from the vacuum chamber, lOOnm (platinum film) 
of counterelectrodes was formed by the spatter, and the thin film capacitor (sample-number 1-a) was produced. Spatter conditions 
are plasma power 50W, the substrate temperature of 600 degrees C, 1 .5Pa of gas **, and spatter time 1 5 minutes. 
[004 1 ] Moreover, it is direct Bal -X SrX Ti03, without producing a NiO film on the platinum film formed on Si substrate by the 
spatter for comparison. The thin film capacitor (sample-number 1-b) which formed the film by the plasma CVD method and 
formed the counterelectrode (platinum) by the spatter similarly was produced. 

[0042] the place which analyzed film composition by the electron probe microanalyzer -- a thin film capacitor (1 -a) and (1-b) any 
- a dielectric layer ~ Ba0.7 Sr0.3 Ti03 it was . 

[0043] the thin film capacitor (1 -a) measured by the LCR meter - and (1 -b) the thin film capacitor (1-a) was 4200 or 1 .4%, 
respectively, and the thin film capacitor (1-b) of the specific inductive capacity in a room temperature and dielectric loss (1kHz, 
1 V) was 2800 or 1.8%, respectively For a thin film capacitor (1 -a) and (1 -b), insulation resistance is 109. It was more than 
omega-cm. The thin film capacitors (1-a) were [ 1.8 MV/cm and the thin film capacitor (1-b) of direct-current breakdown voltage 

] 1.4 MV/cm. jb . r . , t . 

[0044] Next, it is NiO film and Ba0.7 Sr0.3 Ti03 at the above-mentioned membrane formation conditions [ m / this membrane 
formation method / to the platinum film top formed on Si substrate ]. The film, and the Ba0.7 Sr0.3 Ti03 / NiO film were formed, 
and the reflective high-speed electron diffraction (RHEED) and the X diffraction performed analysis of the crystal structure and a 
crystal stacking tendency. As a result, orientation of the NiO film was carried out to the field (100). And Ba0.7 Sr0.3 TiO [ in / 
Ba0.7 Sr0.3 Ti03 / NiO film / by using the orientation (100) film of NiO as a ground film ]3 Its crystallinity was also improving 
sharply while the layer showed the strong (100) stacking tendency as compared with the case where it forms on a direct substrate. 
[0045] The fracture surface and the front face of Ba0.7 SrO.3 Ti03 / NiO film were observed using the scanning electron 
microscope of a high resolution. Consequently, Ba0.7_ Sr0.3 Ti03 The layer was very precise and particle size was about 0,20 
micrometers^ . 
[0046] The case where Co oxide film and Mg oxide film are used as a NaCl type oxide film in addition to the above-mentioned 
nickel oxide, Bal-X SrX Ti03 from which composition differs as a dielectric thin film The case where a film is used, When 
Pb{(Mg 1/3'and Nb 2/3) 1-y Tiy 03 film was used, the thin film capacitor which shows a better property on a direct electrode as 
compared with the case where a dielectric thin film is produced was similarly obtained by using the above-mentioned NaCl type 
oxide film as a ground layer. A typical result is shown in Table 1 . 
[0047] 
[Table 1] 
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[0048] In addition, beta-diketone system metal complex was used for production of a NaCl type oxide film as a start raw material. 
In production of a perovskite type dielectric thin film, in the source of barium, Ba(DPM) 2, To the source of strontium, in Sr 
(DPM)2 and the source of titanium Ti (C3 H7 0)4 and Ti (DPM) 2-(C3 H7 O) 2, It is Pb(DPM) 2 to **** It reaches and is Mg 
(DPM)2 to Pb (C2 H5)4 and the source of magnesium. It reaches and is Nb(C2 H5 O) 5 to Mg (acac)2 and the source of 
niobium. And Nb (DPM)2 and C13 It used. 

[0049] Moreover, as a metal electrode, when metallic materials other than Pt, for example, nickel, palladium, silver / palladium 
alloy, copper, etc. were used, or when any of a spatter, a vacuum deposition method, C VD, and a plasma CVD method were used 
as those membrane formation methods, it checked that the thin film capacitor which shows an equivalent property was obtained. 
[0050] In drawing 3 , the platinum film 36 as a metal electrode is formed on the Si substrate 35. (Example 2) nickel0.5 Fe 2.504 
as a spinel type oxide thin film which carried out orientation on this platinum film 36 in the field (100) A film 37 is formed. This 
nickel0.5 Fe 2.504 Ba0.8 Sr0.2 Ti03 as a perovskite type dielectric thin film which carried out orientation on the film 37 in the 
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field (100) The film 38 was formed and the platinum film 39 as a metal electrode is formed farther. 

[0051] Here, the manufacture method of the thin film capacitor in an example 2 is explained. First, lOOnm of Pt films is formed 
with rf magnetron-sputtering equipment on Si substrate. Spatter conditions are plasma power SOW, the substrate temperature of 
600 degrees C, 1 .4Pa of gas **, and spatter time 14 minutes. Next, after attaching Si substrate (Pt film / Si substrate) in which 
this Pt film was formed in the electrode 7 of the substrate heating heater internal organs of the plasma CVD equipment shown in 
drawing 2 and heating it at 600 degrees C, a spinel type oxide thin film and a perovskite type dielectric thin film are produced. 
Here, production of the NaCl oxide thin film by plasma CVD and a perovskite type dielectric thin film is explained in detail. In a 
start raw material, the nickel acetylacetonato of beta-diketone system metal complex {nickel(acac) 2 and H2 0, acac= C5 H7 02}, 
Iron acetylacetonato {Fe (acac)3} barium dipivaloyl methane {Ba (DPM)2, DPM= CI 1 HI 902}, strontium dipivaloyl methane 
{Sr (DPM)2}, and tetraisopropoxy titanium {Ti (C3 H7 0)4} were used. 

[0052] Strontium dipivaloyl methane is put into barium dipivaloyl methane and a carburetor 14, tetraisopropoxy titanium is put 
into a carburetor 15 at iron acetylacetonato and a carburetor 13 at the nickel acetylacetonato and the carburetor 18 which 
performed dehydration processing to the carburetor 1 7 in the plasma CVD equipment of drawing 2 , and it heats and holds at 1 60 
degrees C, 130 degrees C, 235 degrees C, 235 degrees C, and 40 degrees C, respectively, bulbs 23, 24, 29, and 30 -- opening -- 
an argon carrier (carburetors 17 and 1 8 - respectively - a flow rate -- 20 SCCM) The steam of nickel acetylacetonato, the steam 
of iron acetylacetonato, and the oxygen (flow rate 15SCCM) as reactant gas are introduced in the reaction chamber 6 
decompressed by the exhaust air system 1 1 with 30SCCM(s). It is Nix Fe3-x 04 on the ground substrate (1 20 revolutions per 
minute) 10 which was made to generate plasma (power 1.4 W/cm2), reacted under reduced pressure (5Pa) for 2 minutes, and was 
heated at 550 degrees C. 50nm of films was formed and bulbs 23, 24, 29, and 30 were closed. 

[0053] Bulbs 19, 20, 21, 25, 26, and 27 are opened continuing furthermore and maintaining a vacuum, by carrier gas (they are 
flow rates 25 and 30 and 5SCCM to carburetors 13, 14, and 15, respectively) The steam of barium dipivaloyl methane and 
strontium dipivaloyl methane} and tetraisopropoxy titanium is introduced in a reaction chamber 6 with the oxygen (flow rate 
10SCCM) which is reactant gas. It reacts under reduced pressure (7Pa) for 15 minutes in plasma (power 1 .4 W/cm2), and is Nix 
Fe3-x 04. It is Bal-X SrX Ti03 on a film. 1 .6 micrometers of films are formed and it is Bal -X SrX Ti03/NiX Fe3-X 04. The 
film was produced. And the ground substrate in which Bal-X SrX Ti03/NiX Fe3-x 04 was formed was taken out from the 
vacuum chamber, lOOnm (platinum film) of counterelectrodes was formed by the spatter, and the thin film capacitor 
(sample-number 2-a) was produced. Spatter conditions are plasma power 60 W, the substrate temperature of 550 degrees C, 2Pa 
of gas **, and membrane formation time 15 minutes. 

[0054] Moreover, it is NiXFe3-x 04 on the platinum film formed on Si substrate by the spatter for comparison. It is direct Bal-X 
SrX Ti03, without producing a film. The thin film capacitor (sample-number 2-b) which formed the film by the plasma CVD 
method and formed the counterelectrode (platinum) by the spatter similarly was produced. 

[0055] the place which analyzed film composition by the electron probe microanalyzer - the ground layer of a thin film capacitor 
(2-a) -- nickel0.5 Fe 2.504 it is - a thin film capacitor (2-a) - and (2-b) a dielectric layer - each -- Ba0.8 Sr0.2 Ti03 it was . 
[0056] the thin film capacitor (2-a) measured by the LCR meter - and (2-b) the thin film capacitor (2-a) was 3 100 or 2.0%, 
respectively, and the thin film capacitor (2-b) of the specific inductive capacity in a room temperature and dielectric loss (1kHz, 
IV) was 2800 or 2.9%, respectively For a thin film capacitor (2-a) and (2-b), insulation resistance is 109. It was more than 
omega-cm. The thin film capacitors (2-a) were [ 1 .7 MV/cm and the thin film capacitor (2-b) of direct-current breakdown voltage 
] 1.2 MV/cm. 

[0057] Next, it is nickel0.5 Fe 2.504 at the above-mentioned membrane formation conditions [ in / this membrane formation 
method / to the platinum film top formed on Si substrate ]. A film and Ba0.8 Sr0.2 Ti03 Ba0.8 Sr0.2 Ti03 / film and nickel0.5 
Fe 2.504 The film was formed and the reflective high-speed electron diffraction (RHEED) and the X diffraction performed 
analysis of the crystal structure and a crystal stacking tendency. As a result, it is nickel0.5 Fe 2.504. Orientation of the film was 
carried out to the field (100). And it is nickel0.5 Fe 2.504 as a ground film. Ba0.8 Sr0.2 TiO [ in / Ba0.8 Sr0.2 Ti03 / NiO film / 
by using an orientation (100) film ]3 Its ciystallinity was also improving sharply while the layer showed the strong (100) stacking 
tendency as compared with the case where it forms on a direct substrate. 

[0058] The scanning electron microscope of a high resolution is used and it is Ba0.8 Sr0.2 TiO3/nickel0.5Fe 2.504. The 
membranous fracture surface and a membranous front face were observed. Consequently, Ba0.8 Sr0.2 Ti03 The layer was very 
precise and particle size was about 0.22 micrometers. 

[0059] Bal-X SrX Ti03 from which the case where the film of composition other than the above is used as a spinel type oxide 
film, and the composition as a dielectric thin film differ The case where a film is used, When Pb{(Mg 1/3 and Nb 2/3)l-y Tiy 03 
film was used, the thin film capacitor which shows a better property on a direct electrode as compared with the case where a 
dielectric thin film is produced was similarly obtained by using the above-mentioned spinel type oxide film as a ground layer. A 
typical result is shown in Table 2. 
[0060] 
[Table 2] 
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[006 1] In addition, beta-diketone system metal complex was used for production of a spinel type oxide film as a start raw 
material. In production of a perovskite type dielectric thin film, in the source of barium, Ba(DPM) 2, To the source of strontium, 
in Sr (DPM)2 and the source of titanium Ti (C3 H7 0)4 and Ti (DPM) 2-(C3 H7 O) 2, It is Pb(DPM) 2 to **** It reaches and is 
Mg (DPM)2 to Pb (C2 H5)4 and the source of magnesium. It reaches and is Nb(C2 H5 O) 5 to Mg (acac)2 and the source of 
niobium. And Nb (DPM)2 and C13 It used. 

[0062] Furthermore, as a metal electrode, when metallic materials other than Pt, for example, nickel, palladium, silver / palladium 
alloy, copper, etc. were used, or when any of a spatter, a vacuum deposition method, C VD, and a plasma C VD method were used 
as those membrane formation methods, it checked that the thin film capacitor which shows an equivalent property was obtained. 
[0063] In drawing 4 , the NiO film 42 as a NaCl type oxide thin film which carried out orientation to the field (100) is formed on 
the Si substrate 41 . (Example 3) Ba0.5 Sr0.5 Ti03 as a perovskite type dielectric thin film which formed th e platinum film 43 a s 
a metal electrode on this NiO film 42, and carried out orientation on this platinum 43 in the field (100) The film 44 was lormecT 
and the platinum film 45 as a metal electrode is formed further. Here explains the manufacture method of the thin film capacitor in 
an example 3. Strontium dipivaloyl methane is put into barium dipivaloyl methane and a carburetor 14, tetraisopropoxy titanium 
is put into a carburetor 1 5 at the nickel acetylacetonato and the carburetor 1 3 which performed dehydration processing to the 
carburetor 1 7 in the plasma C VD equipment of drawing 2 , and it heats and holds at 1 60 degrees C, 235 degrees C, 240 degrees 
C, and 40 degrees C, respectively. Open bulbs 23 and 29 and the oxygen (flow rate 10SCCM) as the steam and reactant gas of 
nickel acetylacetonato is introduced in the reaction chamber 6 decompressed by the exhaust air system 1 1 with an argon carrier 
(flow rate 20SCCM). Plasma was generated (power 1 .4 W/cm2), it reacted under reduced pressure (5Pa) for 3 minutes, 60nm of 
NiO films was formed on the ground substrate (120 revolutions per minute) 10 heated at 600 degrees C, and bulbs 23 and 29 



7 of 14 



2/13/03 8:48 AM 



http://www4.ipdl.jpo.go.jp/cgl-bln/tran_web_cgLejje 



were closed. It took out, after cooling a NiO film / Si substrate to a room temperature, and the platinum thin film was formed on 
the NiO film with rf magnetron-sputtering equipment. Spatter conditions are plasma 40W, gas ** [ of l.OPa ], substrate 
temperature [ of 600 degrees C ], and membrane formation time 20 minutes. In addition, the thickness of Pt film is 80nm. 
[0064] And after cooling Pt film / NiO film / Si substrate to a room temperature, while attaching on the electrode 7 of ejection 
plasma C VD equipment and decompressing the inside of a reaction chamber by the exhaust air system 1 1 , Pt film / NiO film / Si 
substrate is heated at 600 degrees C. After Pt film / NiO film / Si substrate is heated to 600 degrees C, bulbs 19, 20, 21, 25, 26, 
and 27 are opened, by carrier gas (they are flow rates 25 and 3030 and 5SCCM to carburetors 1 3, 1 4, and 1 5, respectively) The 
steam of barium dipivaloyl methane and strontium dipivaloyl methane} and tetraisopropoxy titanium is introduced in a reaction 
chamber 6 with the oxygen (flow rate 10SCCM) which is reactant gas. It reacts under reduced pressure (7Pa) for 15 minutes in 
plasma (power 1 A W/cm2), and is Bal -x Srx Ti03 on Pt film. 2.2 micrometers of films were formed and Bal -x Srx Ti03 / 
Pt/NiO film was produced. And Si substrate in which Bal-x Srx Ti03 / Pt/NiO film was formed was taken out from the vacuum 
chamber, lOOnm (platinum film) of counterelectrodes was formed by the spatter, and the thin film capacitor (sample-number 3 -a) 
was produced. Spatter conditions are plasma 50W, gas ** [ of 1 .4Pa ], substrate temperature [ of 600 degrees C ], and membrane 
formation time 1 5 minutes. 

[0065] Moreover, a direct Pt film is formed without producing a NiO film on Si substrate by the sputtering method for 
comparison, and it is Bal-x Srx Ti03 on Pt film further. The thin film capacitor (sample-number 3-b) which formed the film by 
the plasma C VD method and formed the counterelectrode (platinum) by the spatter similarly was produced. 
[0066] the thin film capacitor (3 -a) analyzed by the electron probe microanalyzer (EPMA) - composition of a dielectric layer of 
an and (3-b) Ba0.5 Sr0.5 Ti03 it was . 

[0067] the thin film capacitor (3-a) measured by the LCR meter - and (3-b) the thin film capacitor (3-a) was 4000 or 1 .7%, 
respectively, and the thin film capacitor (3-b) of the specific inductive capacity in a room temperature and dielectric loss (1kHz, 
IV) was 2100 or 1 .8%, respectively For a thin film capacitor (3-a) and (3-b), insulation resistance is 109. It was more than 
omega-cm. The thin film capacitors (3-a) were [ 1 .8 MV/cm and the thin film capacitor (3-b) of direct-current breakdown voltage 
] 1.5 MV/cm. 

[0068] It is NiO film, Pt film, Pt/NiO film, and Ba0.5 Sr0.5 Ti03 at the above-mentioned membrane formation conditions [ in / 
this membrane formation method / next / to Si substrate top ]. The film and the Ba0.5 Sr0.5 Ti03/Pt/NiO film were formed, and 
the reflective high-speed electron diffraction (RHEED) and the X diffraction performed analysis of the crystal structure and a 
crystal stacking tendency. As a result, orientation of the NiO film was carried out to the field (100). Pt film was non-orientation. 
And orientation of the Pt layer in a Pt/NiO film was carried out to (100) by using the orientation (100) film of NiO as a ground 
film. Moreover, Ba0.5 Sr0.5 TiO [ in / Ba0.5 Sr0.5 Ti03 / Pt/NiO film /by using the orientation (100) film of Pt as a ground film 
]3 Its crystallinity was also improving sharply while the layer showed the strong (100) stacking tendency as compared with the 
case where it forms on a direct substrate. 

[0069] The fracture surface and the front face of Ba0.5 Sr0.5 Ti03 / Pt/NiO film were observed using the scanning electron 
microscope of a high resolution. Consequently, Ba0.5 SrO.5 Ti03 The layer was very precise and particle size was about 0.2 
micrometers. 

[0070] The case where Co oxide film and Mg oxide film are used as a NaCl type oxide film in addition to the above-mentioned 
nickel oxide, Bal -X SrX Ti03 from which composition differs as a dielectric thin film The case where a film is used, Pb {(Mg 
1 /3 and Nb 2/3 ) 1 -y Tiy } 03 When a film was used, the thin film capacitor which shows a better property on a direct electrode as 
compared with the case where a dielectric thin film is produced was similarly obtained by using the above-mentioned NaCl type 
oxide film as a ground layer. A typical result is shown in Table 3. 
[0071] 
[Table 3] 
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[0072] In addition, beta-diketone system metal complex was used for production of a NaCl type oxide film as a start raw material. 
In production of a perovskite type dielectric thin film, in the source of barium, Ba(DPM) 2, To the source of strontium, in Sr 
(DPM)2 and the source of titanium Ti (C3 H7 0)4 and Ti (DPM) 2-(C3 H7 0) 2, It is Pb(DPM) 2 to **** It reaches and is Mg 
(DPM)2 to Pb (C2 H5)4 and the source of magnesium. It reaches and is Nb(C2 H5 0) 5 to Mg (acac)2 and the source of 
niobium. And Nb (DPM)2 and C13 It used. 

[0073] Furthermore, as a metal electrode, when metallic materials other than Pt, for example, nickel, palladium, silver / palladium 
alloy, copper, etc. were used, or when any of a spatter, a vacuum deposition method, C VD, and a plasma C VD method were used 
as those membrane formation methods, it checked that the thin film capacitor which shows an equivalent property was obtained. 
[0074] (Example 4) nickelO.5 Fe 2.504 as a spinel type oxide thin film which carried out orientation on the Si substrate 5 1 in 
drawing 5 in the field (100) A film 52 is formed. This nickel0.5 Fe 2.504 The platinum film 53 as a metal electrode is formed on 
a film 52. Ba0.6 Sr0.4 Ti03 as a perovskite type dielectric thin film which carried out orientation on this platinum film 53 in the 
field (1 00) The film 54 was formed and the platinum film 55 as a metal electrode is formed further. 

[0075] Here, the manufacture method of the thin film capacitor in an example 4 is explained. In a start raw material, the nickel 
acetylacetonato of beta-diketone system metal complex {nickel(acac) 2 and H2 0, acac= C5 H7 02}, Iron acetylacetonato {Fe 
(acac)3} barium dipivaloyl methane {Ba (DPM)2, DPM= CI 1H1902}, strontium dipivaloyl methane {Sr (DPM)2}, and 
tetraisopropoxy titanium {Ti (C3 H7 0)4} were used. 

[0076] Strontium dipivaloyl methane is put into barium dipivaloyl methane and a carburetor 14, tetraisopropoxy titanium is put 
into a carburetor 15 at iron acetylacetonato and a carburetor 13 at the nickel acetylacetonato and the carburetor 18 which 
performed dehydration processing to the carburetor 1 7 in the plasma C VD equipment of drawing 2 , and it heats and holds at 1 60 
degrees C, 130 degrees C, 235 degrees C, 235 degrees C, and 40 degrees C, respectively, bulbs 23, 24, 29, and 30 -- opening -- 
an argon carrier (carburetors 17 and 18 - respectively - a flow rate -- 20 SCCM) The steam of nickel acetylacetonato, the steam 
of iron acetylacetonato, and the oxygen (flow rate 15SCCM) as reactant gas are introduced in the reaction chamber 6 
decompressed by the exhaust air system 1 1 with 30SCCM(s). It is Nix Fe 1 -x 04 on the ground substrate ( 1 20 revolutions per 
minute) 10 which was made to generate plasma (power 1 .4 W/cm2), reacted under reduced pressure (5Pa) for 4 minutes, and was 
heated at 550 degrees C. 90nm of films was formed and bulbs 23, 24, 29, and 30 were closed. 

[0077] Nix Fel-x 04 It takes out, after cooling Si substrate in which the film was formed, to a room temperature, and it is Nix 
Fe3-x 04 about a platinum thin film by if magnetron-sputtering equipment. It formed on the film. Spatter conditions are plasma 
40W, gas ** [ of l.OPa ], substrate temperature [ of 600 degrees C ], and membrane formation time 25 minutes. In addition, the 
thickness of Pt film is 1 OOnm. 

[0078] And Pt/Nix Fe3-x 04 After cooling Si substrate in which the film was formed, to a room temperature, while attaching on 
the electrode 7 of ejection plasma CVD equipment and decompressing the inside of a reaction chamber by the exhaust air system 
1 1, it heats at 600 degrees C. Pt/Nix Fe3-x 04 After Si substrate in which the film was formed was heated to 600 degrees C, 
Bulbs 19, 20, 21, 25, 26, and 27 are opened, by carrier gas (they are flow rates 25 and 30 and 5SCCM to carburetors 13,14, and 
15, respectively) The steam of barium dipivaloyl methane and strontium dipivaloyl methane} and tetraisopropoxy titanium is 
introduced in a reaction chamber 6 with the oxygen (flow rate 10SCCM) which is reactant gas. It reacts under reduced pressure 
(7Pa) for 15 minutes in plasma (power 1 .4 W/cm2), and is Pt/NixFel-x 04. It is Bal -x Srx Ti03 on a film. About 1 .9 
micrometers of films are formed and it is Bal-xSrx Ti03/Pt/Nix Fe3-x 04. The film was produced. And Bal-x Srx Ti03/Pt/Nix 
Fe3-x 04 Formed Si substrate was taken out from the vacuum chamber, lOOnm (platinum film) of counterelectrodes was formed 
by the spatter, and the thin film capacitor (sample-number 4-a) was produced. Spatter conditions are plasma 50 W, gas ** [ of 
1.4Pa ], substrate temperature [ of 600 degrees C ], and membrane formation time 15 minutes. 

[0079] Moreover, because of comparison, it is Pt/Nix Fe3-x 04 on Si substrate. It is direct Bal-x Srx Ti03, without producing a 
film. The thin film capacitor (sample-number 4-b) which formed the film by the plasma CVD method and formed the 
counterelectrode (platinum) by the spatter similarly was produced. 

[0080] the thin film capacitor (4-a) analyzed by the electron probe microanalyzer (EPMA) - and (4-b) each composition of a 
dielectric layer was Ba0.6 Sr0.4 Ti03 moreover, composition of the spinel type oxide thin film of a thin film capacitor (4-a) - 
nickel0.5 Fe 2.504 it was. 

[008 1 ] the thin film capacitor (4-a) measured by the LCR meter - and (4-b) the thin film capacitor (4-a) was 4 1 00 or 1 .8%, 
respectively, and the thin film capacitor (4-b) of the specific inductive capacity in a room temperature and dielectric loss (1kHz, 
1 V) was 2 1 00 or 1 .8%, respectively For a thin film capacitor (4-a) and (4-b), insulation resistance is 1 09. It was more than 
omega-cm. The thin film capacitors (2-a) were [ 1 .7 MV/cm and the thin film capacitor (2-b) of direct-current breakdown voltage 
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] 1.2 MV/cm. 

[0082] It is nickelO.5 Fe 2.504 at the above-mentioned membrane formation conditions [ in / this membrane formation method / 
next / to Si substrate top ]. A film, Pt film, and Ba0.6 Sr0.4 Ti03 A film, and Ba0.6 Sr0.4 Ti03 / Pt/nickel0.5 Fe 2.504 The film 
was formed and the reflective high-speed electron diffraction (RHEED) and the X diffraction performed analysis of the crystal 
structure and a crystal stacking tendency. As a result, it is nickel0.5 Fe 2.504. Orientation of the film was carried out to the field 
(100). Moreover, Pt film was non-orientation. And they are Ba0.6 Sr0.4 Ti03 / Pt/nickel0.5 Fe 2.504 by using the orientation 
(100) film of Pt as a ground film. Ba0.6 Sr0.4 Ti03 in a film Its crystallinity was also improving sharply while the layer showed 
the strong (100) stacking tendency as compared with the case where it forms on a direct substrate. 

[0083] The scanning electron microscope of a high resolution is used and they are Ba0.6 Sr0.4 Ti03 / Pt/nickel0.5 Fe 2.504. The 
membranous fracture surface and a membranous front face were observed. Consequently, Ba0.6 Sr0.4TiO3 The layer was very 
precise and particle size was about 0.22 micrometers. 

[0084] Bal-X SrX Ti03 from which the case where the film of composition other than the above is used as a spinel type oxide 
film, and the composition as a dielectric thin film differ The case where a film is used, Pb {(Mg 1/3 and Nb 2/3 )l-y Tiy} 03 
When a film was used, the thin film capacitor which shows a better property on a direct electrode as compared with the case 
where a dielectric thin film is produced was similarly obtained by using the above-mentioned spinel type oxide film as a ground 
layer. A typical result is shown in Table 4. 
[0085] 
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[0086] In addition, beta-diketone system metal complex was used for production of a spinel type oxide film as a start raw 
material. In production of a perovskite type dielectric thin film, in the source of barium, Ba(DPM) 2, To the source of strontium, 
in Sr (DPM)2 and the source of titanium Ti (C3 H7 0)4 and Ti (DPM) 2-(C3 H7 O) 2, It is Pb(DPM) 2 to **** It reaches and is 
Mg (DPM)2 to Pb (C2 H5)4 and the source of magnesium. It reaches and is Nb(C2 H5 O) 5 to Mg (acac)2 and the source of 
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niobium. And Nb (DPM)2 and C13 It used. 

[0087] Furthermore, as a metal electrode, when metallic materials other than Pt, for example, nickel, palladium, silver / palladium 
alloy, copper, etc. were used, or when any of a spatter, a vacuum deposition method, C VD, and a plasma C VD method were used 
as those membrane formation methods, it checked that the thin film capacitor which shows an equivalent property was obtained. 
[0088] In drawing 6 , the platinum substrate 61 as a metal electrode is formed. (Example 5) On this platinum substrate 61, the 
NiO film 62 as a NaCl type oxide thin film which carried out orientation to the field (100) is formed. Ba0.7 Sr0.3 Ti03 as a 
perovskite type dielectric thin film which carried out orientation on this NiO film 62 in the field (100) The film 63 was formed 
and the platinum film 64 as a metal electrode is formed further. 

[0089] Here, the manufacture method of the thin film capacitor in an example 6 is explained. First, after attaching a platinum 
substrate (Pt film / Si substrate) in the electrode 7 of the substrate heating heater viscus of the plasma C VD equipment shown in 
drawing 2 and heating it at 600 degrees C, a NaCl oxide thin film and a perovskite type dielectric thin film are produced. Below, 
production of the NaCl oxide thin film by plasma CVD and a perovskite type dielectric thin film is explained in detail. As a start 
raw material, the nickel acetylacetonato {nickel(acac) 2 and H2 0, acac=C five H702}, the barium dipivaloyl methane {Ba 
(DPM)2 and DPM=C1 1H1902}, strontium dipivaloyl methane {Sr (DPM)2}, and isopropoxy titanium {Ti (C3 H7 0)4} of 
beta-diketone system metal complex were used. Strontium dipivaloyl methane is put into barium dipivaloyl methane and a 
carburetor 14, isopropoxy titanium is put into a carburetor 15 at the nickel acetylacetonato and the carburetor 13 which performed 
dehydration processing to the carburetor 17 in the plasma CVD equipment of drawing 2 , and it heats and holds at 160 degrees C, 
235 degrees C, 240 degrees C, and 40 degrees C, respectively. Open bulbs 23 and 29 and the oxygen (flow rate 10SCCM) as the 
steam and reactant gas of nickel acetylacetonato is introduced in the reaction chamber 6 decompressed by the exhaust air system 
1 1 with an argon carrier (flow rate 20SCCM). Plasma was generated (power 1 .4 W/cm2), it reacted under reduced pressure (5Pa) 
for 1 minute, 20nm of NiO films was formed on the ground substrate (120 revolutions per minute) 10 heated at 600 degrees C, 
and bulbs 23 and 29 were closed. 

[0090] Bulbs 19, 20, 21, 25, 26, and 27 are opened without continuing furthermore and breaking a vacuum, by carrier gas (they 
are flow rates 25 and 25 and 5SCCM to carburetors 13,14, and 15, respectively) The steam of barium dipivaloyl methane and 
strontium dipivaloyl methane} and isopropoxy titanium is introduced in a reaction chamber 6 with the oxygen (flow rate 
10SCCM) which is reactant gas. It reacts under reduced pressure (7Pa) for 16 minutes in plasma (power 1 .4W/cm2), and is 
Bal-X SrX Ti03 on a NiO film. 2 micrometers of films were formed and Bal-X SrX Ti03 / NiO film was produced. And the 
ground substrate in which Bal -X SrX Ti03 / NiO was formed was taken out from the vacuum chamber, 1 OOnm (platinum film) 
of counterelectrodes was formed by the spatter, and the thin film capacitor (sample-number 6-a) was produced. Spatter conditions 
are plasma power 50W, the substrate temperature of 600 degrees C, 1.5Pa of gas **, and spatter time 15 minutes. 
[0091] Moreover, it is direct Bal-X SrX Ti03, without producing a NiO film on the platinum film formed on Si substrate by the 
spatter for comparison. The thin film capacitor (sample-number 6-b) which formed the film by the plasma CVD method and 
formed the counterelectrode (platinum) by the spatter similarly was produced. 

[0092] the place which analyzed film composition by the electron probe microanalyzer -- a thin film capacitor (6-a) and (6-b) any 
~ a dielectric layer Ba0.7 Sr0.3 Ti03 it was . . 

[0093] the thin film capacitor (6-a) measured by the LCR meter -- and (6-b) the thin film capacitor (6-a) was 4300 or 1 .5%, 
respectively, and the thin film capacitor (6-b) of the specific inductive capacity in a room temperature and dielectric loss (1kHz, 
1 V) was 2700 or 1 .9%, respectively For a thin film capacitor (6-a) and (6-b), insulation resistance is 109. It was more than 
omega-cm. The thin film capacitors (6-a) were [ 1 .9 MV/cm and the thin film capacitor (6-b) of direct-current breakdown voltage 
] 1.6 MV/cm. 

[0094] Next, it is NiO film and Ba0.7Sr0.3 Ti03 at the above-mentioned membrane formation conditions [ in / this membrane 
formation method / to a platinum substrate top ]. The film, and the Ba0.7 Sr0.3 Ti03 / NiO film were formed, and the reflective 
high-speed electron diffraction (RHEED) and the X diffraction performed analysis of the crystal structure and a crystal stacking 
tendency. As a result, orientation of the NiO film was carried out to the field (100). And Ba0.7 Sr0.3 TiO [ in / a Ba0.7 Sr0.3 
Ti03/NiO film / by using the orientation (100) film of NiO as a ground film ]3 Its crystallinity was also improving sharply while 
the layer showed the strong (100) stacking tendency as compared with the case where it forms on a direct substrate. 
[0095] The fracture surface and the front face of Ba0.7 Sr0.3 Ti03 / NiO film were observed using the scanning electron 
microscope of a high resolution. Consequently, Ba0.7 Sr0.3 Ti03 The layer was very precise and particle size was about 0.20 
micrometers. 

[0096] The case where Co oxide film and Mg oxide film are used as a NaCl type oxide film in addition to the above-mentioned 
nickel oxide, Bal-X SrX Ti03 from which composition differs as a dielectric thin film The case where a film is used, When 
Pb{(Mg 1/3 and Nb 2/3) 1-y Tiy 03 film was used, the thin film capacitor which shows a better property on a direct electrode as 
compared with the case where a dielectric thin film is produced was similarly obtained by using the above-mentioned NaCl type 
oxide film as a ground layer. Moreover, instead of the NaCl type oxide film, when a spinel type oxide thin film was used, the thin 
film capacitor which shows a good property similarly was obtained. A typical result is shown in Table 5. 
[0097] 
[Table 5] 
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[0098] In addition, beta-diketone system metal complex was used for production of a NaCl type oxide film and a spinel type oxide 
thin film as a start raw material. In production of a perovskite type dielectric thin film, in the source of barium, Ba(DPM) 2, It is 
Ti (C3 H7 0)4 to Sr (DPM)2 and the source of titanium in the source of strontium. And Ti (DPM) 2-(C3 H7 O) 2, It is Pb(DPM) 
2 to **** It reaches and is Mg (DPM)2 to Pb (C2 H5)4 and the source of magnesium. It reaches and is Nb(C2 H5 O) 5 to Mg 
(acac)2 and the source of niobium. And Nb (DPM)2 and C13 It used. 

[0099] Moreover, as a metal-electrode substrate, when metal-electrode material other than Pt, for example, nickel, palladium, 
silver / palladium alloy, copper, etc. were used, it checked that the thin film capacitor which shows an equivalent property was 
obtained. 

[0100] An example of the external view of a thin film capacitor is shown in drawing 7 . After producing by the above-mentioned 



13 of 14 



2/13/03 8:48 AM 



http7/www4. ipdI.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



method, a substrate is cut to 3,3mmxl .6mm. And the metal lead wire 75 is soldered on each electrode, and the mould of the whole 
is carried out by the epoxy system resin 76. The capacity of this capacitor was lOOpF. Moreover, for 7 1 , as for a NaCl type oxide 
film or a spinel type oxide thin film, and 73, in drawing 7 , a metal-electrode substrate (platinum substrate) and 72 are [ a 
perovskite type dielectric thin film and 74 ] metal electrodes (platinum film). 
[0101] 

[Effect of the Invention] According to this invention, a lower electrode is formed directly or indirectly on the metal substrate as an 
electrode, or a non-electrode substrate as explained above. It is the thin film capacitor by which a dielectric thin film layer is 
formed directly on it or indirectly, and the up electrode is formed directly or indirectly on it. The aforementioned dielectric thin 
film layer is a perovskite type dielectric thin film layer which carried out orientation to the field (100). And by having at least one 
layer chosen from the NaCl type oxide thin film layer and (100) the spinel type oxide thin film layer by which orientation was 
carried out by which orientation was carried out to one below the aforementioned dielectric thin film layer of portions (100) The 
thin film capacitor which shows high crystallinity and a high stacking tendency from the early stages of membrane formation can 
be obtained cheaply, and the thin film capacitor which enables miniaturization and large capacity-ization can be realized. 
[0102] Next, according to the composition of the manufacture method of the thin film capacitor of this invention, the 
aforementioned thin film capacitor can be manufactured rationally efficiently. 



[Translation done.] 
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